The search for novel lanthanide coordination networks using pyrazine N,N 0 -dioxide (pzdo, C 4 H 4 N 2 O 2 ) as a structure-directing unit, led to the synthesis and the structure determination of the title compound, [Na 2 (C 4 2+ cations and tetraphenylborate anions, as well as pzdo and H 2 O solvent molecules. The dinuclear cation is located about a twofold rotation axis, and the symmetry-related Na I atoms display a distorted square-pyramidal coordination sphere defined by two O atoms of terminal water ligands, two O atoms of bridging water ligands and one O atom of a bridging pzdo ligand. In the crystal, O-HÁ Á ÁO hydrogen bonds link the dinuclear cation and solvent pzdo molecules (point-group symmetry 1) into rectangular grid-like layers parallel to the bc plane. Additional C-HÁ Á ÁO, O-HÁ Á ÁO, C-HÁ Á Á and O-HÁ Á Á interactions link the anion and solvent water molecules to the layers. The layers are further linked into a three-dimensional network through a combination of C-HÁ Á Á and O-HÁ Á Á hydrogen bonds involving the tetraphenylborate anion.
Chemical context
The use of aromatic N,N 0 -dioxide ligands such as pyrazine N,N 0 -dioxide (pzdo) and 4,4 0 -pyridine-N,N 0 -dioxide (bpydo) in the synthesis of transition metal and lanthanide metal compounds with coordination networks has been of recent interest (Hill et al., 2005b; Ma et al., 2001; Mantero et al., 2006; Sun et al., 2004) . The coordination modes and hydrogenbonding modes of N,N 0 -dioxide ligands are flexible (Ma et al., 2001; Mantero et al., 2006) . Structure prediction with these ligands can be difficult, in part due to their flexible bonding, but also due to the influences of the anion and solvent (Hill et al., 2005a; Mantero et al., 2006) .
We have previously reported the structures of several threedimensional coordination networks of the type {[Ln(pzdo) 4 ](ClO 4 ) 3 } n , with Ln = Nd (Quinn-Elmore et al., 2010a), Dy (Quinn-Elmore et al., 2010b), Ho , and Er , which all are ISSN 2056-9890 isostructural to the previously reported La, Ce, Pr, Sm, Eu, Gd, Tb and Y coordination networks (Sun et al., 2004 
Structural commentary
The asymmetric unit of the title compound contains one Na I atom, half of a coordinating pzdo ligand, two terminal water ligands, one bridging water ligand, one tetraphenylborate anion, half of a solvent pzdo molecule and one solvent water molecule (Fig. 1) iii ) (see Table 1 for symmetry codes; Fig. 2 ). Additional interactions link the anion and solvent water molecule to the layer (Fig. 3.) . The anion is linked through C-HÁ Á ÁO and C-HÁ Á Á interactions with the solvent pzdo molecule (C19-H19Á Á ÁO3
iv and C2-H2Á Á ÁCg3 2+ and by Àx + 1, Ày + 1, Àz for the solvent pzdo molecule (C3, C4, N3, and O3). Only those hydrogen atoms whose positions were refined are labeled. Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2, Cg3 and Cg4 are the centroids of the C5-C10, C11-C16, C17-C22 and C23-C28 rings, respectively. (3) 2.59 (2) 3.4337 (15) 171 (3) Symmetry codes: release of the CSD is that of a mixed metal (Na I /W V ) coordination network where pzdo bridges Na I atoms in both endto-end and end-on modes (Podgajny et al., 2014) .
Synthesis and crystallization
Pyrazine-N,N 0 -dioxide was synthesized from pyrazine according to the method of Simpson et al. (1963) . All other chemicals were obtained from commercial sources and used without further purification. Initially, NaBPh 4 (0.0821 g, 0.240 mmol), pzdo (0.0171 g, 0.152 mmol) and 40% wt aqueous Ho(ClO 4 ) 3 (14.8 ml, 0.0201 mmol), were combined in 25 ml of methanol to form a cloudy solution, and colorless crystals of the title compound were obtained upon slow evaporation of the solvent. Further studies showed that crystals of the title compound can also be isolated in the absence of the lanthanide salt. In this case, NaBPh 4 (0.0257 g, 0.0750 mmol) and pzdo (0.0171 g, 0.152 mmol) were combined in 12.5 ml methanol and 1.1 ml of water to form a cloudy solution which yielded colorless crystals of the title compound upon slow evaporation of the solvent.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All aromatic H atoms were positioned geometrically and refined using a riding model with C-H = 0.95 Å and with U iso (H) = 1.2 times U eq (C). The positions of water H atoms were located from difference Fourier maps and the O-H distances in the water molecules were restrained to 0.85 (2) Å . U iso parameters of water H atoms were refined freely.
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